[Enzymes incorporated in polyelectrolyte complexes. Effect of matrix conformational changes and phase transitions in solutions on catalytic properties].
Immobilization of enzymes (penicillin amidase and alpha-chymotrypsin) in water-soluble nonstoichiometric polyeloctrolyte complexes (PEC) formed by poly(4-vinyl-N-ethylpyridinium bromide) (polycation) and polymethacrylic acid (polyanion) was carried out. Particles of these PEC consist of a nucleus formed by sequences of salt bonds between the units of oppositely charged polyelectrolytes and the hydrophylic shell formed by ionized groups of polyanions which is in excess in PEC. Such a structure of PEC particles results in a cooperative phase transitions of these systems at slight variations of pH and ionic strength. The work demonstrates phase diagrams of PEC solutions. The values of pH and ionic strength at which phase transitions in solutions of different PEC occur were elucidated. The decrease of pH value from 6.1 to 5.7 leads to reversible phase transition followed by a saltatory increase of Km for immobilized penicillin amidase by 5-10 fold depending on substrate used. The phase transition induced by ionic strength increase up to 0,27 M NaCl doesn't change significantly the Km-value of enzymic reaction. The phenomenon observed can be accounted for by the different structure of PEC particles. The catalytic properties of immobilized chymotrypsin were shown to depend on the loci of enzyme attachment. If the enzyme is bound to polyanion, neither conformational changes of the matrix nor phase transition in solution influence its accessibility for the protein inhibitor, but rather change the binding constant. If the enzyme is attached to polycation, i.e. included in the polycomplex nucleus, two fractions of enzymes accessible and inaccessible for protein inhibitor appear.(ABSTRACT TRUNCATED AT 250 WORDS)